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What is claimed is: 



\ 



A substantially hiomogeneous crystalline polymorph of the 
hydrochloride sa\t of N- ( 3-ethynylphenyl) -6, 7-bis (2- 
methoxyethoxy) -4-qumiazolinamine designated the B polymorph 
that exhibits an X-rey powder diffraction pattern having 
characteristic peaksX expressed in degrees 2-theta at 
approximately 6.26, 1V48, 13.39, 16.96, 20,20, 21.10, 
22.98, 24.46, 25.14 and\26.91. 



The polymorph of claimv 1, characterized by the X-ray powder 
diffraction pattern shWn in Figure 3. ^ 



A crystalline poivmorph of the hydrochloride salt of N-{3- 
ethynylphenyl) -6, TAhis (2-methoxyethoxy ) -4-quinazolinamine 
designated the B polWorph that exhibits an X-ray powder 
diffraction pattern having characteristic peaks expressed 
in degrees 2-theta at approximately 6.26, 12.48, 13.39, 
16.96, 20.20, 21.10, 22.98\ 24.46, 25.14 and, 26.91, which 
is substantially free of th\ A polymorph. 



V 



The polymorph of cla^km 3, characterized by the X-ray powder 
diffraction pattern slwwn in Figure 3. 



A composition comprising a substantially homogeneous 
crystalline polymorph of the hydrochloride salt of N-(3- 
ethynylphenyl) -6, 7-bis ( 2-Viethoxyethoxy ) -4-quinazolinamine 
designated the B polymorphs, that exhibits an X-ray powder 
diffraction pattern having oharacteristic peaks expressed 
in degrees 2-theta at appro^mately 6.26, 12.48, 13.39, 
16.96, 20.20, 21.10, 22.98, 24\.46, 25.14 and, 26.91. 



6"^ 
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The N^omposition of claim 5, wherein the hydrochloride salt 
o f Nv;^ (3-ethynylphenyl)-6,7-bis ( 2-methoxyethoxy ) - 4- 

quinazolin^ine exhibits an X-ray powder diffraction 
pattern havin^g. characteristic peaks expressed in degrees 
2-theta at appro\imately : 
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The composition of claim 5, wherein \the N-(3- 
ethynylphenyl) -6, 7-bis (2-methoxyethoxy) -4-quinab9linamine 
hydrochloride in the polymorph B form is character3>z^ by 
the X-ray powder diffraction pattern shown in Figure 3. 



A compositions, comprising a crystalline polymorph of the 
hydrochloride \salt of N- (3-ethynylphenyl) -6, 7-bis (2- 
methoxyethoxy) -4\quinazolinamine designated the B polymorph 
that exhibits an V-ray powder diffraction pattern having 
characteristic peaSks expressed in degrees 2-theta at 
approximately 6.26Al2.48, 13.39, 16.96, 20.20, 21.10, 
22.98, 24.46, 25.14 \nd, 26.91 in a weight % of the B 
polymorph relative to Vhe A polymorph which is at least 



70^ 



9. The composition of claim 8 \ wherein the B polymorph of the 
hydrochloride salt of n\ ( 3-ethynylphenyl ) -6, 7-bis (2- 
methoxyethoxy ) -4-quinazolinamaSne exhibits an X-ray powder 
diffraction pattern having characteristic peaks expressed 
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The method of cl^m 14, wherein the "method of for the 
treatment of a cancs^sr selected from non-small cell lung 
cancer (NSCLC) , refra\srtory ovarian cancer, head and neck 
cancer, colorectal cance^ and renal cancer. 



The methoH of claim wherein the therapeutially effective 

amount is f^^s^u about 0.001 to about 100 mg/kg/day. 

The method of claxni yf, wherein the therapeutially effective 
amount is from about\l to about 35 mg/kg/day. 

The method of claim wherein the therapeutially effective 

amount is from about 1 to ai^out 7 000 mg/day. 

The method of claim LS, wherein Nihe therapeutially effective 
amount is from about 5 to about ZSX)0 mg/day, 



r 



The method of claim j/O, wherein the the^peutially effective 
amount is from about 5 to about 200 mg/d< 



The method of claim 21, wherein the therapeutially effective 
amount is from about 2 5 to about 2 00 mg/day - 



A method for tne treatment of a hyperprolif erative disorder 
in a mammal whicrK comprises administering to said mammal a 
therapeutically eff^tive amount of the polymorph of claim 
1 in combination with\an anti-tumor agent selected from the 
group consisting of a mitvotic inhibitor, an alkylating agent, 
an anti-metabolite, an intercalating antibiotic, a growth 
factor inhibitor, a cell \ycle inhibitor, an enzyme, a 
topoisomerase inhibitor, a biological response modifier, an 
anti-hormone, and an anti-androc^en . 



6'^ 
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in degrees 2-tr)eta at approximately: 
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10. The composition of claim 8, wherein the N-(3- 
ethynylphenyl) -6, 7-bis ( 3r-methoxyethoxy ) -4-quinazolinamine 
hydrochloride in the polwtiorph B form is characterized by 
the X-ray powder dif f racti\^on pattern shown in Figure 3. 

11. A pharmaceutical compos>Ltion which comprises a 
therapeutically effective amount of the, polymorph of claim 
1 and a pharmaceutically accep^i^able carrier. 

ir 

12. The pharmaceutical composition ^f claim 11, wherein said 
composition is adapted for oral acbriinistration. 



13. The pharmaceutical composition of Vlaim 12, wherein the 
pharmaceutical composition is in the form of a tablet. 



14. A method of treating \a hyperprolif erative disorder in a 
mammal which comprisesX administering to said mammal a 
therapeutically ef f ective \inount of the polymorph of claim 
1. 



15. The method of claim 14, wherein the method is for the 
treatment of a cance\ selected from brain, squamous cell, 
bladder, gastric, {Pancreatic, breast, head, neck, 
oesophageal, prostate, isolorectal, lung, renal, kidney, 
ovarian, gynecological andNthyroid cancer. 
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24 



25, 



26. 



27. 



method of preparing a crystalline polymorph of N-{3- 
^hynylphenyl) -6, 7-bis (2-methoxyethoxy) -4-quinazolinamine 
hydrochloride designated the B polymorph which comprises the 
steps. of recrystallizing N- (3-ethynylphenyl) -6, 7-bis (2- 
methokyethoxy) -4-quinazolinamine hydrochloride in a solvent 
comprising alcohol . 

The metrtpd of claim 24, wherein the solvent further 
comprises Vater. 

The method \f claim 24, wherein N- (3-ethynylphenyl) -6, 7- 
bis (2-methoxyeLthoxy) -4-quinazolinamine hydrochloride is 
prepared by coupling a compound of formula 6 




with a compound of fdrmula 4 



4. 



The method of claim 26, whenein said compound of formula 6 
is prepared by reacting a combound of formula 5 



NH 
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in a'^^uspension of metal alkali and solvent and with heating. 

28. TheXmethod of claim 26, wherein said compound of formula 4 
is prepared by chlorinating a compound of formula 3 



29. A method for the production of the polymorph B of claim 1 
comprising the steps 

a) substitution chlor iljation of starting quinazolinamine 
compound of formula 3 




having an hydroxyl group, to provide a c^ompound of formula 4 

ci 



by reaction thereof in a solvent mixture of "o^hionyl chloride, 
methylene chloride and dimethyl formamide. 



# 



b) preparation of a compound of formula 6 



in situ from stating material of compound of formula 5 




by reaction of the latter i\n a suspension of metal alkali and 
solvent and with heating; 

c) reaction of the compound of formula 6 in situ with the 
compound of formula 4 wherein the compound of formula 6 replaces 
the chlorine in the compound o\f formula 4 to give the N-(3- 
ethynylphenyl ) -6, 7-bis ( 2 -met h^xyethoxy ) - 4 -quina zolinamine 
hydrochloride ; 

d) recrystallizing the nV (3-ethynylphenyl) -6, 7-bis (2- 
methoxyethoxy) -4-quinazolinamine hydrochloride, in alcohol, into 
the polymorph B form. 

30, The method of claim 29, wherein the\ substitution chlorination 
is quenched in the presence of aqueous sodium hydroxide. 
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31. The method orbj^im 29, wherein the substitution chlorination 
is quenched in tnbv presence of aqueous sodium bicarbonate. 

32. The method of claim 2 9, ^^;ierein the substitution chlorination 
is quenched in the presencbvOf aqueous potassium hydroxide, 
aqueous potassium bicarbonateK aqueous potassium carbonate, 
aqueous sodium carbonate, or a mixture thereof. 



33. A method f or \the production of a crystalline polymorph of the 
hydrochloride^ salt of N- (3-ethynylphenyl) -6, 7-bis (2- 
methoxyethoxy) A4-quinazolinamine designated the B polymorph 
by recrystalliz^ion comprising the steps of: 



e) 



f ) 

g) 

h) 



heating to reflux alcohol, water and the hydrochloride 
salt of N- (3-ethynylphenyl) -6, 7-bis (2-methoxyethoxy) -4- 
quinazolinamineXso as to form a solution; 
cooling the solumon to between about 65 and 70 °C; 
clarifying the solution; and- 

precipitating polymorph B ^by further cooling the 
clarified solution. 



34. A substantially homogeneou^ crystalline polymorph of the 
hydrochloride salt of \n- (3-ethynylphenyl) -6, 7-bis (2- 
methoxyethoxy) -4-quinazolinamine designated the A polymorph 
characterized by the X-ray powd^er diffraction pattern shown 
in Figure 1. 



35. A crystalline polymorph of the hydrochloride salt of N-(3- 
ethynylphenyl) -6, 7-bis (2-methoxyemioxy) -4-quinazolinamine 
designated the A polymorph characteri\zed by the X-ray powder 
diffraction pattern shown in Figure l,\which is substantially 
free of the B polymorph. 
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36. A composi'^ion comprising a substantially homogeneous 
crystallinev polymorph of N- (3-ethynylphenyl) -6, 7-bis (2- 
methoxyethoxv) -4-quinazolinamine hydrochloride designated the 
A polymorph, \which is characterized by the following peaks 
in its X-ray powder diffraction pattern shown in Figure 1. 



37 



A compositiori comprising a substantially homogeneous 
crystalline polymorph of N- (3-ethynylphenyl) -6, 7-bis (2- 
methoxyethoxy) -4-quinazolinamine hydrochloride in the form 
of polymorph A, \ which is characterized by the following 
peaks : 




Polymorph A 

Anode: Cu- Wavelength 1: 1.54056 Wavelength 2:1.54439 (Rel Intensity: 0.500) 
Range# 1 -Coupled: 3.000 to 40,000 StepJ^ize: 0.040 StepTlme: 1.00 
Smoothing Width: 0.300 Threshold: 1.0 
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or. 

Polymorph ] 

Anode: Cu - Wavelength 1: 1.54056 Wavelength 2: 1-5443^ (Rel Intensity: 0.500) 
Range#1 - Coupled: 3.000 to 40.000 StepSize: 0.040 StepTi\ie: 1.00 
Smoothing Width: 0.300 Threshold: 1.0 
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38. A composition comprising a substantially homogeneous 
crystalline polymorph of N- (3-ethynylphenyl) -6, 7-bis (2- 
methoxyethoxy) -4-quinazolinamine hydrochloride in the form 
of polymorph^ B, which is characterized by the following 



peaks : 



\ 



\ 

\ 



Anode: Cu - Wavelength 1 1.540£ 
Range # 1 - Coupled 3.000 to. 40.i 
Smoothing Width: 0.300 Threshold:\l.O 



Polymorph B 
Wavelength 2: 1.54439 (Rel lntensjtv:0.5QQ^ 
StepSize: 0.040 StepTime 1.00 
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or. 



Polymorph B 




Anode: Cu - Wavelength 1 1.54056 Wavelength 2: \ 54439 ( Rel lntensitv:0.500^ 
Range# 1 - Coupled: 3.000 to 40.040 StepSize 0.040\^StepTime: 1 .00 
Smothing Width:0.300 Threshold: 1.0 
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39. 



prodrug of the compound of claim 1 . 



40. A method of inducing differentiation of\ tumor cells in a 
tumor comprising contacting the cells wYth an effective 
amount of the compound of claim 1, or a composition of claims 
3 or 6 so as to thereby differentiate the tumpr cells. 
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41. A method for the treatment of NSCLC (non small cell lung 
cancer) , pediatric malignancies, cervical and other tumors 
caused or pronlpted by human papilloma virus (HPV) , melanoma, 
Barrett's eso^Viagus (pre-malignant syndrome), adrenal and 
skin cancers ano^^ auto immune, neoplastic cutaneous diseases 
and atherosclerosis in a mammal comprising administering to 
said mammal a \ therapeutically effective amount of a 
pharmaceutical composition comprised of at least one of N-(3- 
ethynylphenyl) -5, 7-&is (2-methoxyethoxy) -4-quinazolinamine, 
and pharmaceutically\ acceptable salts thereof in anhydrous 
and hydrate forms. \ 

42. The method of claim Vl, wherein the treatment further 
comprises a palliative or neo-adjuvant /adjuvant monotherapy. 

43. The method of claim 41 \ wherein the treatment further 
comprises blocking epidermal growth factor receptors (EGFR) . 

44. The method of claim 41, for lise in treatment of tumors that 
express EGFRvIII. \ 

45. The method of claim 41, wherWn the treatment further 
comprises a combination with ^ny of chemotherapy and 
immunotherapy \ 

46. The method of claim 41, wherein fs^e treatment further 
comprises, treatment with either or bot^ anti-EGFR and anti- 
EGF antibodies- \ 

47. The method of claim 41, wherein the treatment further 
comprises a further administration to said masmmal of a member 
of the group consisting of inhibitors ofy MMP (matrix- 
metallo-proteinase) , VEGFR (vascular endothelial growth 
factor receptor) , farnesyl transferase, CTLA4 . (csytotoxic T- 
lymphocyte antigen 4) and erbB2, MAb to VEGFr, rhuMAb-VEGF, 
erbB2 MAb and avb3 Mab. \ 
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48. 



.49, 



The method of claim 41, wherein the pharmaceutical compounds 
are used as radiation sensitizers for cancer treatment or in 
combination with anti-hormonal therapies. 



The method of claim 41 A wherein the pharmaceutical compounds 
are used for the inhibition of tumor growth in humans in a 
regimen with radiation treatment. 



50. A method for the chemopre vent ion of basal or squamous cell 
carcinoma of the skiX in areas exposed to the sun or in 
persons of high riskXto said carcinoma, said method 
comprising administering \o said persons a therapeutically 
effective amount of a pharmhx:eutical composition comprised 
of at least one of N^(3-ethynylphenyl) -6, 7-bis (2- 
methoxyethoxy) -4-quinazolinaminey and pharmaceutically 
acceptable salts thereof in anhydSrous and hydrate forms. 



51. A method of inducingXdif f erentiation. of tumor cells in a 
tumor comprising contacting the cells with an effective 
amount of the compoiind J&f-'at least one of N-(3- 
ethynylphenyl) -6, 7-bis (2\metKbxyethoxy ) -4-quinazolinamine, 
and pharmaceutically accep^table salts thereof in anhydrous 
and hydrate forms. 



52. A method of making a\ composition which composition comprises 
substantially homogeneous crystalline polymorph of the 
hydrochloride salt >^f N- (3-ethynylphenyl) -6, 7-bis (2- 
methoxyethoxy) -4-quinazoMnamine designated the B polymorph 
that exhibits an X-ray powder diffraction pattern having 
characteristic peaks expressed in degrees 2-theta at 
approximately 6.26, 12.48, 13)39, 16.96, 20.20, 21.10, 22.98, 
24.46, 25.14 and, 26.91, comprising admixing the crystalline 
polymorph of claim 1 with a carVier. 
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The methohsof claim 52, wherein the N- (3-ethynylphenyl) -6, 7- 
bis (2-methox^^athoxy) -4-quina2olinamine hydrochloride in the 
polymorph B fohn is characterized by the X-ray powder 
diffraction patterrN^own in Figure 3. 

The method of claim wherein the carrier is a 

pharmaceutically acceptable carrier. 




53. 



54. 



